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ABSTRACT
Objective: To determine the effects of magnesium sulphate in term neonates with hypoxic ischemic encephalopathy (HIE) in
reducing mortality and morbidity.
Study Design: Randomised clinical trial.
Place and Duration of Study: Department of Neonatology, Services Hospital, Lahore, Pakistan from April to December 2019.
Methodology:  Term  babies  (inborn  or  outborn),  fulfilling  the  operational  definition  of  hypoxic  ischemic  encephalopathy,
reaching within 6 hours of  delivery in  Nursery Department of  Pediatric  Medicine Unit-II,  Services Hospital,  Lahore,  were
included. Sarnat score was used for staging the severity of HIE. Cases were administered magnesium sulphate (MgSO4) as intra-
venous  infusion.  Rest  of  the  management  was  similar  for  cases  and  controls.  Mortality  was  defined  as  death  due  to  birth
asphyxia; whereas, morbidity was assessed by comparing the following at discharge: the grade of hypoxic ischemic encephalo-
pathy, presence and frequency of seizures, duration of seizures, ability to suck feed and neurological problems such as abnor-
malities of muscle tone and neonatal reflexes. Babies with prematurity, dysmorphism comorbidities or arriving after 6 hours of
birth, were excluded. Chi-square test was used for comparison; and p value <0.05 was considered significant.
Results: Gender, mode of delivery, mode of resuscitation at birth, major risk factors (prolonged labour, premature rupture of
membranes, presence of meconium-stained amniotic fluid) were comparable in both groups. The duration of seizures, ability to
suck  feed  and  presence  of  neurological  problems  at  discharge  were  significantly  better  in  magnesium  sulphate  group  as
compared to control group.
Conclusion: Magnesium sulphate is better in establishing earlier suck feed and reducing the duration of seizures and neurolog-
ical problems in babies with birth asphyxia.
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INTRODUCTION

In Pakistan, neonatal mortality and morbidity is remarkably
high. Birth asphyxia is one of the main contributors to this,
apart  from  prematurity,  sepsis  and  other  causes.1,2  Birth
asphyxia is  not only responsible for  mortality,  but also for
short  term  and  long-term  neurological  complications.
Moderate to severe birth asphyxia is responsible for about
40% mortality and morbidity.3-5
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Though  hypothermia  therapy  or  hypothermia  with  other
adjunct therapies, like magnesium sulphate, has been recom-
mended  in  moderate  to  severe  hypoxia;  but  there  is  no
optimal treatment modality available for birth asphyxia in low-
income resource-deprived settings, apart from giving suppor-
tive and symptomatic treatment.6 Although hypothermia is an
established  treatment,  lack  of  trained  nursing  staff  is  a
hindrance in  implementing it  on  a  wide scale.  Magnesium
sulphate is cost-effective and readily available, and is easily
administered in comparison to cooling therapy. Because of
the relative ease with which it can be used, it may have a
beneficial role in management of HIE even in resource-de-
prived neonatal units. Despite its potential benefit, very few
local studies are available on its use.

The objective of this study was to determine the beneficial
effects if any, of magnesium sulphate in term neonates with
birth asphyxia in terms of morbidity and mortality.
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METHODOLOGY

It was a randomised clinical trial, conducted in Department of
Neonatology, Services Hospital, Lahore from April to December
2019 with total duration of 8 months, after getting approval
from Institutional Review Board (IRB/2019/527/SIMS) and Clin-
ical Registry No. NCT04705142. Hypoxic ischemic encephalo-
pathy was defined as need for neonatal resuscitation (rather
than stabilisation) at birth with APGAR scores (≤3 in 1 minute
and ≤7 in 5 minutes). Sarnat scoring was used to grade the
severity of hypoxic ischemic encephalopathy (HIE). Mortality
was defined as death due to birth asphyxia; whereas, morbidity
was  assessed  by  comparing  the  grade  of  hypoxic  ischemic
encephalopathy, frequency of seizures, duration of seizures,
ability to suck feed, and neurological problems such as hypotoni-
a/hypertonia, diminished neonatal reflexes at discharge.

All  term  inborn/outborn  babies,  reaching  within  6  hours  of
delivery to Department of Neonatology, Services Hospital and
fulfilling the operational definition of HIE, were included. Babies
with  prematurity,  dysmorphism  and  comorbidities,  were
excluded.  Written  consent  was  taken  from  parents  of  the
babies. This was a single-blinded study. Lottery method was
used for randomisation. Cases (Group 1) were given magne-
sium sulphate with dose of 250mg/kg diluted in 10ml 10% D/W
over 30 minutes in slow infusion at admission, at 24 hours of life
and at 48 hours of life, with monitoring vitals (pulse rate, respira-
tory  rate,  blood  pressure,  oxygen  saturation,  capillary  refill
time) during and after administration, every 10 minutes. In case
of any side effect related to magnesium sulphate, normal saline
bolus, calcium gluconate, dopamine, or ventilatory support was
provided as per ward policy. Baseline serum magnesium level
was done before first dose than at day 2, day 3, and day 4.
Controls  (group  2)  received  similar  supportive  and  sympto-
matic treatment with regular monitoring as control group. All
data were taken on pre-designed proforma. SPSS version 23
was used to analyse the data. The data were expressed with
frequencies and percentages. Chi-square test was used, and
value less than 0.05 was taken as significant.

RESULTS

Forty babies were included in group 1(Magnesium sulphate/-
case group) and 40 babies in group 2 (control  group),  after
excluding one baby due to comorbid condition (congenital heart
disease). Two babies (one in each group) left against medical
advice (consort flow diagram Figure 1).

In order to minimise bias, the authors compared gender, mode
of delivery, mode of resuscitation at birth and major risk factors
(prolonged labour, premature rupture of membranes, meconi-
um-stained amniotic fluid) between two groups; and found no
difference (p value >0.05). However, the weight for gestation
was significantly  lower in  the control  group (p-value <0.05;
Table I).

Comparing outcomes in both groups, duration of seizures, suck
feed at discharge, neurological status at discharge were signifi-
cantly better in group 1 (magnesium sulphate group). Whereas,

grade of HIE, frequency of seizures at discharge, and mortality
were comparable in both groups (Table I). No side effects were
noted related to intravenous magnesium sulphate infusion; like-
wise no significant variability in magnesium sulphate serum
level detected between the two groups.

Figure 1: Consort 2010 flow diagram.

DISCUSSION

Neonatal  mortality  rate  is  very  high  in  Pakistan;  and  birth
asphyxia is one of the main contributors.1,2 Most units provide
supportive and symptomatic care to babies with HIE due to
resource  limitations.  Although  body  cooling  is  of  definite
benefit, most units in resource-limited settings are unable to
provide it, because of lack of manpower in terms of numbers and
training. Magnesium sulphate is cost-effective, readily avail-
able therapy with potential benefit in babies with HIE.  However,
sufficient local data is not available. Therefore, the authors felt
the  need  to  conduct  this  study  to  determine  its  safety  and
efficacy in resource limited settings

Magnesium sulphate use in HIE with hypothermia and other
adjunct therapies is well established and it has shown improve-
ments  in  short  term  outcomes  with  good  safety  profile.
However, it has not shown significant improvement in long term
outcomes and mortality.7-14

Internationally, there are many studies to support magnesium
sulphate as monotherapy along with supportive care in HIE.
Many of them showed short term beneficial effects in terms of
reducing the duration of seizures, early establishment of suck
feed, better short-term neurological outcomes.7,9,14-16 This study
also showed similar results in terms of reduction in duration of
seizures,  early  establishment  of  suck  feed,  better  tone  and
neonatal  reflexes  in  the  absence  of  significant  side  effects.
However, mortality, grade of HIE, frequency and presence of
seizures were similar in both groups. Other patient characteris-
tics, like gender, mode of delivery, major risk factors and mode
of resuscitation, were comparable in both groups. Majority of
babies were delivered by C-section with major risk factor being
fetal distress or premature rupture of membranes.
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Table I: Frequencies and p value of case group vs. control group.
Parameter Parameter category Cases Control p-value

Gender Male
Female

20(50%)
20(50%)

21(52.5%)
19(47.5%) 0.823

Mode of delivery
SVD*
c-section
Assisted vaginal delivery

12(30%)
27(67.5%)
1(2.5%)

17(42.5%)
23(57.5%)
0(0%)

0.336

Risk factors
Meconium-stained liquor
PROM*
Prolonged labor
Others

8(20%)
9(22.5%)
14(35%)
9(22.5%)

7(17.5%)
8(20%)
16(40%)
9(22.5%)

0.968

Weight for gestation
AGA*
SGA*
LGA*

29(72.5%)
4(10%)
7(17.5%)

27(67.5%)
11(27.5%)
2(5%)

0.047

Resuscitation
PPV* with mask
PPV with ETT*
PPV with ETT &
chestcompression

18(45%)
8(20%)
14(35%)
 

22(55%)
10(25%)
8(20%)
 

0.323

HIE* Grade
I
II
III

5(12.5%)
20(50%)
15(37.5%)

6(15%)
13(32.5%)
21(52.5%)

0.276

Seizures Present 31(77.5%) 33(82.5%) 0.576

Frequency of seizures Single
Multiple

9(22.5%)
22(55%)

6(15%)
23(57.5%) 0.663

Duration of seizures <48 hours
>48 hours

10(25%)
15(37.5%)

2(5%)
19(47.5%) 0.043

Suck feed at discharge Present 27(67.5%) 16(40%) 0.004
Neurological status Normal 26(65%) 15(37.5%) 0.007

Outcome Survived
Expired

30(75%)
10(25%)

26(65%)
14(35%) 0.329

SVD: Spontaneous vaginal delivery, PROM: Premature rupture of membranes, AGA: Appropriate for gestational age, SGA: Small for gestational age, LGA:
Large for gestational age, PPV: Positive pressure ventilation, ETT: Endotracheal tube, HIE: Hypoxic ischemic encephalopathy.

Final  analysis  revealed  a  significantly  greater  number  of
small  for  gestational  age  neonates  in  the  control  group,
which may lead to possible bias in the outcome.

Although there were only those babies who were less than 6
hours  of  age  at  admission,  some  studies  have  reported
significant reduction in mortality and other beneficial effects
of magnesium sulphate, even if given between 6 to 24 hours
of life.17,18

Regional  studies  also  report  significant  role  of  magnesium
sulphate in reducing the seizures duration and early estab-
lishment of suck feed. However, not all  researchers have
addressed the possible confounding factors.15,16,19-22

Limitations  of  this  study  include  small  sample  size,  signifi-
cant  difference  in  weight  for  gestation  between  the  two
groups, and absence of long-term follow-up of neuro-develop-
mental outcomes in babies who survived in both groups.

CONCLUSION

Magnesium  sulphate  is  safe  and  has  beneficial  effects  in
establishing earlier suck feed, control of seizures, and better
neurological status at discharge. It may be included in the
routine  management  of  babies,  especially  in  resource-
limited nurseries. However, further studies are required to
see long term advantage of MgSO4.
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